infection (UTI), faecal impaction, drug therapy, detrusor muscle instability, immobility, endocrine disorder and pelvic floor incompetence. 4 UI is a common health problem among women, with the prevalence of incontinence varying from 8 to 45% in different studies. [5] [6] [7] [8] [9] [10] [11] [12] The wide variation may be due to different factors such as the definitions used, the age groups studied, different data collection methods, underreporting caused by shame and embarrassment, and the belief that UI is a natural consequence of ageing and that its treatment will not be helpful. 13, 14 There is already a significant body of research into the prevalence of UI in middle-aged and elderly women, and a possible association between UI and increasing age, childbirth, menopause, old age, UTIs and other symptoms of genito-urinary tract systems. [6] [7] [8] [9] [10] [11] [12] [14] [15] [16] [17] [18] [19] [20] When UI in women 18-30 years (younger women) is highlighted, previous studies showed an overall prevalence of 5-20%. 11, 17, 21, 22 To our knowledge, there is a lack of population-based studies focused on the issues of prevalence in younger women and a possible relationship to UTIs, number of deliveries and oestrogen use in the form of the contraceptive pill or hormone therapy.
The purposes of this paper are (i) to investigate the prevalence of UI in women aged 18-70 years with special focus on younger women, and (ii) to investigate the associations between UI and age, number of deliveries, use of contraceptives or oestrogen substitutions, and UTIs.
Method

Study population
The study was conducted in the community of Surahammar, which is situated in the middle of Sweden with a population of about 11 200 inhabitants. Surahammar is an old, discontinued iron works community with a mixture of rural and urban inhabitants from the neighbouring cities. All women (3493) between the ages of 18 and 70 years in the population register of the community of Surahammar were mailed a questionnaire. Women aged 18-30 years were defined as younger women. The regional ethics committee approved the study.
Data collection, questionnaire and procedure A questionnaire was tested in a pilot study, which included 20 consecutive women who visited a primary health care centre during one day. The pilot study took place 2 months before the final questionnaire was mailed. The questionnaire contained nine dichotomous questions concerning age, number of deliveries, employment status, use of contraceptives or oestrogen substitutions (e.g. contraceptive pill/injection and hormone spiral), physical exercise, smoking habits, UTIs (e.g. Have you had a urinary tract infection/s during the last 6 months?) and UI.
The question on UI was defined in the questionnaire as "For the present time do you have a problem with involuntary loss of urine (for example, when you laugh, jump, cough or sneeze)?" After 3 and 6 weeks, a postal reminder was sent to the non-responders, accompanied by the questionnaire.
Statistical methods
Chi-square tests were used to analyse the differences in number of deliveries, employment status, use of contraceptives or oestrogen substitutions, physical exercise, smoking habits and urinary tract infections. The significance level was set at P Ͻ 0.05.
Results
A total of 3076 responders answered the questionnaire. The response rate was 88%, with the lowest figure (83%) among youngest women and the highest among women in age group 61-70 years (92%). There were no significant differences between women in the UI group and those in the wUI group regarding such variables as employment status, physical excercise and smoking habits.
Occurrence of UI About 26% (787) of the women reported having problems with involuntary loss of urine. See Table 1 . The number of reported UI cases increased with age, with the highest frequency in the age group 51-60 years. See Table 2 . UI was more common among younger women who had given birth to one child (27%) compared with women who had not given birth (23%, P Ͻ 0.001), and also when we compared women who had given birth to two children (42%) with women who had not given birth (23%, P Ͻ 0.001). However, UI was reported by 23% of younger, nulliparous women and most frequently in the UI group.
Age distribution of UI
Number of deliveries in younger women with and without UI
Use of contraceptives
The use of contraceptives was less common in the group of women with UI. It was mostly younger women who used contraceptives; 38% in the UI group in comparison with 53% in the wUI group (P Ͻ 0.05).
Use of oestrogen substitutions
In the age range 51-60 years, 36% of the women in the UI group and 25% in the wUI group reported using oestrogen (P Ͻ 0.01). In the interval 61-70 years, 30 and 17% in the UI and wUI group, respectively, reported using oestrogen substitutes (P Ͻ 0.01).
Association between UI and UTIs
The number of women who reported UTIs was twice as frequent in the UI group as in the wUI group (P Ͻ 0.01) and most frequent in the youngest UI women (16%).
Discussion
The main finding in the present study was that about one-eighth of the women below 30 years of age reported a problem of UI. We found a high prevalence of UI in younger women with a UTI, not taking oestrogen, nulliparous or having given birth to one or two children.
Another important finding is establishing the fact that UI was present in 26% of the women in our study. The most prevalence studies were performed in patients from general practices or other outpatient clinics. In a recent study the questionnaire was mailed to all women in a single community and because the participation rate was very high and the sensitivity and specificity of the questionnaire was satisfactory, we consider this level of prevalence of UI to be representative of the whole population. However, since our results were based on subjective evaluation, supplementary measurement is required before a definitive diagnosis may be considered. The questionnaire was easy to administer and contained only nine questions.
The primary question regarding UI was ongoing UI without any investigation of the identification or treatment of UI, which influence the true prevalence of UI.
In this study, UI was more prevalent in age groups over 40 years, though it was already 12% in the younger women. The finding of a high prevalence of UI in younger women, in accordance with other studies, 11, 17 raises the question of whether a history of enuresis during childhood may be a key feature, and this question was not investigated.
Although there is evidence to indicate that the prevalence of UI increases with age, 6, 8, 11, 17 there are different views concerning when UI no longer increases as a function of age. In the present study, UI was most frequent in women between 51 and 60 years of age. The decrease in the prevalence of UI could possibly be explained by a decline in regular physical activity that may result in less frequent involuntary loss of urine. On the other hand, previous investigations have shown that UI increased again in elderly women aged 65-84 years. 19 It is uncertain, however, whether the recurrent increase in the prevalence of UI is due to the reduction of oestrogen levels, a part of the natural ageing process, 19 or to the younger affected women not consulting a doctor. 6, 10, 14 In the present study, we found that use of the contraceptive pill or hormone therapy was less common in younger UI women, compared with younger women without UI. Do the younger UI women use other contraceptives? This was not investigated.
However, the use of oestrogen substitutions was more common in women ranging in age between 51 and 70 years. Oestrogen substitution is a common treatment in postmenopausal women with problems of UI. Studies have shown that oestrogen treatment has improved or even completely cured the female incontinence disorder, and is known to have a positive effect on postmenopausal urogenital symptoms such as UTI. 19 Urogenital symptoms, including UI and UTIs, are well described symptoms in elderly women 7, 15, 16, [18] [19] [20] but, to our knowledge, are poorly described in younger women. In the present study, a high prevalence of UI in younger women with a UTI and not taking the contraceptive pill or hormone therapy were found. However, a UTI diagnosis was based on the womans' subjective evalution and did not need to be confirmed by a visit to the doctor. Morever, we did not investigate the prevalent experience of UI during sexual intercourse in women, as was found by Lam and co-workers. 23 There may be a relationship between the prevalence of UTIs and sexual activity among younger women. In the present study we did not ask about sexual activity, and therefore this question remains unanswered.
In a recent population-based study, we found a high prevalence of UI in younger women who had given birth to one or two children. Childbirth is one risk factor for developing UI. 15, 17 However, UI was reported by 23% of nulliparous women below 30 years of age, which is comparable with previous findings. 8 Our finding raises the question of whether UI is genetically based.
In conclusion, we found that almost every eighth woman below 30 years of age reported problems of UI and that UI was an unexpectedly large problem among young females. There is a need for further investigations, especially studies focusing on younger women.
